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Flat or Spherical Earth? 


cee) 


A recent surge in the belief that the Earth is flat rather 
than spherical in shape merits examination. This article 
considers scientific evidence via evaluation of the shapes 


of celestial bodies, observations of the Sun and Moon, 
consideration of historical perspectives, and consider- 
ation of modern first-hand and photographic evidences. 
Substantial scientific evidence exists that supports the 


common understanding that the Earth is, in fact, spherical. 


[EDITOR’S NOTE: In the July issue 
of Reason e& Revelation, Hebraist Dr. 
Justin Rogers addressed the matter of 
whether the Bible gives any credence 
to the notion of a flat Earth. In this 
month’s Re>R, we consider whether 
science supports a flat Earth. AP 
scientist Dr. Branyon May holds a 
Ph.D. degree in Astrophysics from the 
University of Alabama. Alana May, 
his wife and co-author, holds an M.S. 
in Astrophysics from the University 
of Alabama.] 


ILE the idea of a flat 
Earth is not a new one, 
it has been recently res- 


urrected into mainstream pop 
culture. For a variety of reasons, 
many have adopted this view, or 
have begun looking toward it as 
a viable option. For some, the 
arguments contrasting a spherical 
versus a flat Earth are confusing 


and have caused frustration. This 
frustration has then led to a sense 
of doubt towards many previously 
accepted beliefs and facts. Such 
doubt towards authority has even 
caused some Christians to question 
their faith in God’s Word. 

So what about humanity’s under- 
standing for the shape of the Earth? 
Is the Earth spherical or flat? The 
best way to work through this dis- 
cussion is to consider the observa- 
tional evidences. One of the most 
definitive ways to directly see the 
spherical nature of Earth is through 
the images taken from space by 
various space agencies. However, 
because many people who hold to 
a flat Earth have also expressed 
concern about government con- 
spiracy theories, we wish to present 
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the space-based observations after 
we discuss some simple backyard- 
type observations. When consid- 
ering new ideas, a bit of healthy 
caution is good, but can become 
unhealthy when conspiracy and 
paranoia consume the conversa- 
tion over the facts and observa- 
tions. Using the laws of nature and 
physics that God set in place, let’s 
investigate how we can know the 
Earth is, in fact, spherical. 


EVALUATING OBSERVATIONS 
OF THE SUN AND MOON 


ETWEEN Flat-Earth and 

Globe models, the Sun and the 
Moon have drastic differences in 
physical characteristics and scale 
dimensions. The Sun’s generally 
accepted location places it toward 
the center of Earth’s orbit at a dis- 
tance of approximately 93 million 
miles, with a physical diameter of 
864,600 miles. In contrast, Flat- 
Earth models describe the Sun as 
being 32 miles in diameter and 
orbiting above the surface of the 
Earth at a height of approximately 
3,000 miles. Since by observation 
the Sun and Moon have equivalent 
angular sizes,” Flat-Earth models 
must also place the Moon in an 
orbit coinciding with the Sun’s 
orbit at a distance of 3,000 miles 
and having the same 32-mile diam- 
eter.’ Such scales for the Moon are 
vastly different than the Moon’s 
generally accepted location in 
space, where it orbits the Earth 
at a distance of 238,900 miles and 
has a physical diameter of 2,160 
miles. We should also note that 
between these two views there is a 


vast contrast in distance between 
the positions of the Sun and Moon. 
In the Flat-Earth model the two 
objects share similar planes of orbit, 
circling above Earth parallel to the 
ground. Therefore, their physical 
distances from each other would 
fluctuate substantially depending 
on where in their orbits they were. 
At least once during every month’s 
cycle the two would be physically 
very near to each other. By con- 
trast, the standard heliocentric 
and spherical context describes the 
Moon’s position in orbit around 
the Earth, where its distance from 
the Sun would keep approximately 
the same 93-million-mile-physical- 
distance as Earth. 

With such vast differences in scale 
these models must also describe 
vastly different physical character- 
istics for the Sun and Moon and, 
in fact, they do. Flat-Earth models 
describe the Sun and Moon in 
terms similar to spotlights moving 
above the Earth’s surface, illumi- 
nating in such a way as to produce 
periods of day and night. Resulting 
from this description, Flat-Earth 
models hold that the Moon is not 
reflecting the Sun’s light, but must 
instead be producing its own light. 
The physical characteristics of the 
Moon are therefore vastly differ- 
ent from the solid, rocky body and 
sunlight-reflecting surface usually 
discussed. 

Eclipses 


One means of testing these con- 
trasting parameters is by evaluat- 
ing eclipse events, where the Sun, 
Moon, and Earth experience well- 


defined and observable changes. 


First, the most obvious type of 
eclipse is a solar eclipse. In this 
type of eclipse the observed effect is 
for the New Moon to pass in front 
of the Sun eclipsing some or all of 
our view of the solar body. Due to 
the Sun and Moon having similar 
apparent sizes in the sky, a total 
solar eclipse can occur when the 
Moon’s path precisely crosses the 
Sun. A total solar eclipse causes a 
daytime period of dramatic darken- 
ing, allowing the less bright outer 
regions of the Sun’s atmosphere, 
including the chromosphere and 
corona, to become visible to observ- 
ers. While these portions of the 
Sun’s atmosphere are always pro- 
ducing light, their levels of emission 
are much less than the extremely 
bright photosphere. Solar eclipses 
do not usually result in the total 
eclipse orientation, but rather 
will occur more often as partial 


eclipses where only part of the Sun 
is obscured by the Moon. What 


information do eclipse observa- 
tions provide? Eclipses demonstrate 
several important facts, which we 
will expand on below, including: 
(1) the apparent sizes of the Sun 
and Moon are approximately equal, 
(2) the distances from Earth to the 
Sun and Earth to the Moon are 
not equal, and (3) the spherical 
shape of Earth. 

Eclipses provide for us an impor- 
tant understanding about the 
positioning of the Sun, Moon, 
and Earth. We see from the fact 
that the Moon passes in front of 
the Sun that the two bodies must 
be at different distances. During 
a solar eclipse when the Moon 
obscures the Sun, the Moon’s dis- 
tance is closer to Earth than the 
Sun’s. When we couple this with 
the first important fact mentioned, 
that the apparent sizes are approxi- 
mately equal, then we are able to 
also understand that the Sun and 


Moon must be different in their 
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true physical sizes. If two objects 
were the same true physical size, 
then placing one of them farther 
from you would cause it to appear 
smaller. Thus, since the Sun and 
Moon appear the same size, then 
the Sun (which is farther away) 
would have to be larger than the 
Moon (which is closer) in order to 
appear equal in size. As we consider 
a difference in distance between 
the more distant Sun and less dis- 
tant Moon to be greater and greater, 
the necessary size of the Sun must 
be larger and larger to result in an 
observed equivalent, apparent size. 
Now that we have established they 
are not at the same distance, we can 
also explore how solar eclipses also 
help provide evidence for the dis- 
tance factors of the Sun and Moon. 
A total solar eclipse occurs when 
the observer is located within the 


shadow cast by the Moon block- 
ing the Sun’s light. Consider the 


shadow cast on a wall by placing 
an object in front of a light source. 
What happens to the shadow as 
the distance between the object 
and light source is decreased? The 
shadowed area becomes larger, and 
a viewer within the shadowed 
region would have to move far- 
ther to leave the shadowed area 
and lose this precise alignment. 


If the distance between the light 
source and object becomes larger, 
then the shadow that is cast on 
the wall will become smaller and 
subsequently the observer’s loca- 
tion in the shadow for an eclipse 
alignment must become more 
precise (i.e., since the shadow is 
smaller, there is less area located 
within the eclipse shadow region). 

Total solar eclipses are very rare 
events to see on Earth, which 
tells us that the alignment of 
such an event requires certain 
precision. It first requires preci- 
sion for the orbits and locations 
of the three bodies to be exactly 
aligned. Second, it requires that 
an observer be located within the 
area of the Moon’s shadow cast on 
Earth. This second requirement 
increases the rarity of seeing a total 
solar eclipse, because the area of the 
Moon’s shadow resulting in total- 
ity is small, at most only about 165 
miles in diameter.* The casting of 
a small shadow means there must 
bea significant distance between 
the Sun and Moon. In addition, 
the path of totality, which is the 
track that the Moon’s shadow takes 
as it moves across the Earth’s sur- 
face, is a very narrow strip. When 
seeking to see a total solar eclipse 
event, the location where you go 
to observe must be very precisely 
chosen within the track. 

If we focus on the second major 
type of eclipse, a lunar eclipse, 
then we see, not only further evi- 
dence for distances and orienta- 
tions matching the heliocentric 
view, but also evidence for the 
spherical nature of Earth. Lunar 
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Lunar Eclipse 


eclipses occur when Earth is posi- 
tioned between the Sun and Moon, 
and its shadow is cast across the 
Moon’s surface causing a dark- 
ening of the Moon. While solar 
eclipses only occur during the New 
Moon phase, lunar eclipses simi- 
larly occur only during the Full 
Moon phase. The precise align- 
ment of the Sun, Moon, and Earth 
is emphasized by the fact that while 
lunar eclipses only occur during 
Full Moon phases, they do not 
occur every cycle and are quite 
rare. In contrast to a solar eclipse 
that involves one body, the Moon, 
obscuring the more distant Sun, a 
lunar eclipse involves the Earth’s 
shadow progressing across the 
Moon’s surface until it becomes 
completely engulfed. The evidence 
for a spherical Earth comes from 
the fact that as the lunar eclipse 
event begins the curvature of the 
Earth’s shadow can be seen advanc- 
ing across the Moon’s surface. This 
provides direct observation for 
the circular shape of the Earth’s 
body, as well as the required orbit 
of the Moon to go around to the 
opposite side of Earth from the 
Sun. Both of these observable facts 
are contrary to Flat-Earth models, 
some of which postulate Earth as 


an indefinite plane’ or as a circular 


inhabitable region set in a rectan- 


gular block.® 
Observing Objects Outside of Earth 


As we consider the shape of our 
own planet, we can gain perspec- 
tive by making direct observations 
of other celestial objects. By com- 
parison of the physical features we 
observe in other objects, we can 
make application to the features 
we observe on Earth. A good start- 
ing place is to consider the planets 
in our own Solar System, objects 
that are generally the easiest to 
observe: Mercury, Venus, Mars, 
Jupiter, Saturn, Uranus, and 
Neptune. Each of these planets is 
conventionally described as being 
spherically round, so let’s discuss 
the observational evidence. 

The planets Venus, Mars, Jupi- 
ter, and Saturn are the four easi- 
est of the planets to observe with 
simple backyard telescopes or even 
binoculars. With these tools the 
casual observer can see that each of 
these objects has dimensions and 
shape, showing more than the spot 
of light seen with the naked eye. In 
a simple description, the planets 
are obviously round; but are they 
three-dimensionally round objects? 
During short times of observing, 
we are able to capture short pic- 
turesque views of the planets; but 
what happens as we continue our 
observations? If we simply make 
the effort to add repeated obser- 
vations, we will be able to see the 
snapshot characteristics begin to 
show their dynamic and varying 
nature. With observations over a 
matter of days and weeks (even 


Jupiter 


better over months), you will see 
Venus’ phase change, Mars’ appar- 
ent size and surface features change, 
Jupiter’s rotation, and Saturn’s ring 
orientation change. 

Let’s begin making a few specific 
observations. Beginning with the 
planet that has the largest average 
apparent size, we find Jupiter to be 
a beautifully banded planet. The 
roughly horizontal striations of 
Jupiter have varying colors from 
white to brownish-red. Overlap- 
ping the middle bands, you might 
see one of the most well-known 
features of Jupiter: the “Great 
Red Spot.” This feature serves 
as a good landmark and is one 
of Jupiter’s most fascinating fea- 
tures. Named for its appearance, 
this giant, oval-shaped region in 
Jupiter’s atmosphere has existed 
for several hundred years and is 
similar to features described by 
Galileo Galilei and Giovanni Cas- 
sini as far back as the 1600s. In 
fact, Giovanni Cassini used careful 
observations to track the move- 
ment of spot features, seemingly 
similar to the Great Red Spot, in 
order to conclude that Jupiter was 
indeed rotating about its axis. From 
the measurements, Cassini calcu- 
lated a rotation speed for Jupiter of 
approximately 10 hours.’ Even with 
Cassini’s very primitive equipment, 
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his calculation matches the cur- 
rently measured rotation period 
of 9.925 hours.® 

The next planet has captivated 
astronomers’ attention as far back 
as the telescope: the red planet 
Mars offers intriguing observa- 
tions. In a similar fashion to his 
calculations of Jupiter’s rotation, 
Giovanni Cassini also calculated 
the length of Mars’ rotation by 
measuring how long it took for 
surface features to make it back 
around to the same spot. Both 
Cassini and Dutch astronomer 
Christiaan Huygens independently 
calculated the rotation period of 
Mars to be similar to Earth’s at 
just over 24-hours.? The similar- 
ity between Earth and what we 
see when observing Mars is much 
more than just a similar period of 
rotation. Mars has surface features 
such as large plains, expansive 


ravines, and elevated mountains. 


White regions aligned with its axis 
of rotation are similar to Earth’s 
icy polar regions. Mars also has 
varying atmospheric changes, 
which most notably include huge 
dust storms that can obscure large 


(cont. on p. 92) 


AP Summer CAMP 
2017 Report 


by Eric Lyons 


While most kids during the summer are still sound asleep at 7:00 oclock 
in the morning, the many young people at AP Camp each summer are 
awaking to a new and exciting day at Indian Creek Youth Camp in Oak- 

man, Alabama (about 45 miles northwest of Birmingham). Days begin with 
brief, fun-filled meetings and a prayer of thanksgiving, followed by a hearty 
breakfast from some of the best cooks in Alabama. By 9:00 a.m. each day, every 
camper is in an age-appropriate Christian evidences class that will meet for two hours 
(with a break in-between). The teens then enjoy a period of devotional singing just before lunch. 


The afternoons at AP camp are filled with a lot of sports, crafts, pool time (guys and girls swim separately), creek 
time, and free time. Each evening we all come back together for an hour of worship, where another faith-build- 
ing lesson is delivered. 


This year, AP camp had a record attendance, which was made possible for three reasons: (1) God’s overall bless- 
ing of our efforts; (2) the building of a new boys’ cabin that sleeps 

28 campers and counselors; and (3) continued interest in AP camp 
from a lot of different churches and individual Christians. 


During AP Week 1 (June 4-9), we had a total of 250 campers 
and staff (give or take a few late additions and drop outs). Dur- 
ing AP Week 2 (June 25-30), we had right at 220 campers and 

staff. By the grace of God, the combined overall attendance for 
the two weeks of AP camp this past summer was 470 folks! 


We had campers present from over 60 different congrega- 
tions in 11 different states, including as far away as North 
Carolina, Texas, Wisconsin, and even Alaska. What a 
blessing it is for these young people to have parents who 
will sacrifice to pay their traveling expenses and fees in [775s 
order to attend a soul-strengthening week of camp... ieBi os indiag Greek 
where there are no cell phones, no game consoles, and [| 
no social media—just campers getting 
back to the basic things of life (includ- 
ing learning what it is like to hang out 
with Christians without all of the dis- 
tractions that come along with modern 
technology). 


This year we had the pleasure of focusing 
our studies in two different areas. Dur- 
ing AP Week 1, we focused our attention 
on “The Reliability of the Bible,” while 


j 


during AP Week 2, we studied about 
“Creation and Evolution” (and learned 
what the evidence really says about the 
| fallacies of Evolution and the sensible- 
| ness of Creation). 


Historically AP 

: =f mee camps have filled 
OGETICS PRESS... (Af up very quickly. 
a aie meal In fact, when reg- 
istration for camp 
opened this past 
January, by the 
close of the first day we had already received 350 camp ap- 
plications for the two AP weeks. So, if you know of a 4th-12th 
grader wanting to attend AP Camp, be sure that they sign up 
as soon as registration opens in 2018. (We would provide that 
information here, but ICYC has not yet released that date. 
However, it should be posted in a few months at 
www.indiancreekyouthcamp.org.) 


Vi To read more about 

AP camp (includ- 
ing a sample schedule), click on the “AP Summer Camp” button on the 
left-hand side of the homepage of our Web site or go directly to the camp 
page at http://apologeticspress.org/apcamp.aspx. 


i 


CREDIT: NASA and The Hubble Heritage Team (STScI/AURA); 
Acknowledgment: R.G. French (Wellesley College), J. Cuzzi 
(NASA/Ames), L. Dones (SwRI), and J. Lissauer (NASA/Ames) 


regions. As we consider a round, 
rotating planet with mountains 
and canyons, polar ice caps, and 
an atmosphere that at times is clear 
and other times is congested with 
dusty storms, we cannot help but 
think about days on Earth with 
beautiful sunny days and about 
camping excursions in quiet val- 
leys, or maybe cloudy days that 
often bring sudden storms while 
hiking in the mountains. If Mars 
exists as a rotating, spherical planet 
with diverse landscapes, then so 
can Earth. 

One of the most recognizable 
planets, the ringed-world of Saturn, 
provides an interesting context to 
consider. With Saturn we find the 
geometries of both a flat disk for 
the rings and a spherical body for 
the planet. Saturn’s ring system is a 
collection of particles surrounding 
the planet, individually orbiting 
Saturn as evidenced from spectro- 
scopic studies showing differential 
rotation of ring material.'° Even in 
commercially available telescopes, 
Saturn and its beautiful rings can 
be readily seen. However, as we 
make repeated observations from 
year to year, we can watch as the 


ring orientation changes in its tilt 
with respect to our perspective 
from Earth. 

In some years, Earth’s view is 
edge-on with Saturn’s ring plane, 
causing the rings to be barely vis- 
ible, while other years, such as late 
2017, the rings reach a tilt angle of 
27° allowing the outermost A-ring 
to be visible in its full circumfer- 
ence. The changing tilt-angle of 
the rings is a regular cycle, oscil- 
lating in such a way that both the 
Northern and Southern Hemi- 
spheres of Saturn’s body will be 
directed towards Earth during 
the cycle. What this comparison 
provides is a single view contrast- 
ing a spherical versus flat geometry 
in space. Ifall of the planets were 
simply flat circles, then we should 
see the same type of drastic visual 
differences from their changing 
orientations that Saturn’s rings 
demonstrate, since Saturn’s rings 
are understood, even in the helio- 
centric model, to be approximately 
flat circles. Additionally, the fact 
that the ring-tilt observations are 
consistent for every observer on 
Earth shows that Saturn is a very 
distant object, so that even observ- 
ers separated by great distances on 
Earth will have comparable views. 

The more distant planets of 
Uranus and Neptune are harder 
to observe with smaller amateur 
equipment. However, with dili- 
gence and larger telescopes, their 
round bodies can be observed in 
similar nature as the other plan- 
ets. The fact that both Uranus 
and Neptune have their own sys- 
tems of orbiting moons helps us 
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to understand their relative size 
and gravitational dominance in 
their regions of space. The bright- 
est of Uranus’ moons, Titania and 
Oberon, have been studied for well 
over 200 years. Titania, the largest 
and brightest moon, completes an 
orbit every 8.7 days, while Oberon 
takes 13.5 days.'"' The largest moon 
of Neptune, Triton, has been 
observed for over 150 years and 
has an orbital period of 5.9 days.’ 
Thus, when we compare our obser- 
vations of Uranus and Neptune to 
those of Jupiter and Saturn, we see 
many similarities and, by exten- 
sion, can understand Uranus and 
Neptune as large spherical bodies. 

Simple observations of the Moon 
and Sun in the sky clearly show 
a circular body. Couple this 
simple observational fact with a 
few additional observations and 
we can understand them as three- 
dimensionally round, as well. For 
instance, in similar fashion to some 
of the planets, the Sun can easily 
be monitored over several days 
tracking visible photosphere fea- 
tures called sunspots, progressing 
across its surface. Sunspots are dark 
areas in the brightly visible layer of 
the Sun, called the photosphere. As 
we track a sunspot feature across 
the Sun’s apparent surface, we find 
that shape and orientation of their 
entire context shows its movement 
to be caused by the Sun’s overall 
rotation and not large atmospheric 
motion. Even small backyard tele- 
scopes with proper solar filters can 
be used to monitor the presence 
and movement of sunspots. 


First 


Waxing 
Quarter 


Crescent 


For the second brightest object 
in the sky, the Moon, our regular 
observations can be done even 
easier than trying to safely view 
the Sun. The most obvious obser- 
vation of the Moon is that it pro- 
gresses through a regular cycle of 
phases each month. As this cycle 
occurs, there is an obvious cur- 
vature seen in the visibly bright 
portion of the Moon. The shape 
of the Moon’s phase, defined by 
the dark and light regions, is not 
caused by any shadowing from 
Earth. Instead, the obvious curved 
shapes of a Gibbous or Crescent 
Moon are due to the overall spheri- 
cal curvature of the Moon itself. As 
the Moon’s position relative to the 
Sun’s location changes, our view of 
the Moon’s sunlit portion changes, 
and we see the side of the Moon 
facing away from the Sun. The 
direct relationship between lunar 
phases and the Sun can be seen 
by how each phase corresponds 
with the Sun’s position, noting 
also that the phase of the Moon 
is approximately the same for every 
observer—evidence for the Moon 
having a large distance from Earth. 


Waxing 
Gibbous 


Full Moon 


PHASES 


MOON 


Flat-Earth models have the Moon 
located quite close, and as such, the 
Moon’s phase would be dramati- 
cally different based on where the 
observer is located. Instead, a Full 
Moon is always found opposite the 
Sun in the sky for every observer. 
When the Sun is setting below the 
horizon, the Full Moon is rising 
above the horizon, and when the 
Full Moon is setting, the Sun 
will be rising. Conversely, when 
the lunar phase is a New Moon, 
both the Sun and Moon will be 
seen in the same direction. The 
sunlit portions and the oppositely 
shadowed regions of the Moon are 
the visible results of the spherical 
shape of the Moon. 

Even further, as we gaze at the Full 
Moon, its varying surface features 
are obvious by the contrasting light 
and dark regions. Employ binocu- 
lars or a small telescope and you 
will have immediate access to a 
wealth of topographic variation: 
rough and smooth areas, large 
and small craters, elevated peaks 
and depressions. Focusing on the 
surface features, we find that the 


shadowing effect that the phases 
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Waning 
Gibbous 


Third 


Waning 
Quarter 


Crescent 


provide enhances our understand- 
ing of the three-dimensional aspect 
of the Moon. The boundary line 
produced by the curved shadow 
across the Moon’s surface (during 
the Gibbous or Crescent phase) is 
called the terminator. You will find 
as you observe the Moon that the 
terminator is a region of excellent 
viewing. “Why?,” you might ask. 
There is a subtle decrease in the 
brightness of this region, allowing 
it to be somewhat easier on the eyes. 
The brightness difference is caused 
by the fact that the shadows of vis- 
ible features along the terminator 
become lengthened as the termina- 
tor line approaches them. First, this 
is one piece of evidence toward the 
Moon not producing its own light, 
as some Flat-Earth proponents 
suggest,'* but rather reflecting 
light from an outside source (the 
Sun). Second, the shadows become 
extended when features are near 
the terminator, showing to a greater 
degree a contrast in height above 
the lunar surface. Here we can 
begin to identify the differences 
between elevated and depressed 
features by where their shadow is 


cast. The Moon isa distant, three- 
dimensional body with a variety 
of topographic landscapes. 


Evaluating Observations 
of the Constellations 


As we view the night sky and trace 
out familiar patterns in the stars, 
we can begin to map out the con- 
stellations. It is these consistent 
arrangements of stars that allow 
us to map and chart the heavens. 
We can use the positions of constel- 
lations relative to other stars and 
constellations to help us determine, 
not only where lesser-known and 
less-obvious celestial objects are 
located, but to help us on Earth to 
navigate our own geography. 

Similar to how Earth’s geography 
has been mapped through history 
to provide our current knowledge 
of how the major landforms are 
oriented, the entire sky has likewise 
been mapped to give us a relation 
for how each constellation is ori- 
ented and located relative to the 
others. Following the same process 
for how Earth’s maps were com- 
piled, requiring not only explora- 
tion but a combining of knowledge 
from many diverse groups across 
the world, the constellation map 
of the sky has been compiled from 
astronomical observers from differ- 
ent regions of the Earth over long 
periods of time. This process of 
combination was not only a good 
arrangement but was necessary for 
a complete map, since the available 
view of the sky is dependent on 
your location on Earth. Observers 
in different locations will have dif 
ferent views, not only for similar 


times of night or seasons, but also 
may have access to view constella- 
tions not available to other regions. 
First, the view of a single observer 
varies seasonally. The visible con- 
stellations follow a regular cycle 
throughout the period of a year, 
and then repeat the same exact 
cycle the next year, and every 
year after that. What this sea- 
sonal cycle illustrates is that for 
any single location, there will be 
constellations that can be viewed 
during the winter months but that 
are not visible during the summer 
months, and vice-versa. This varia- 
tion means that the Sun’s position 
in the sky is independent of the star 
and constellation positions, and 
thus there must be two motions 
in process to account for the Sun’s 
position and the constellation 
positions. The fact that there are 
seasonal variations seen in the 
East to West changing of visible 
constellation positions supports 


the spherical curvature of Earth 


and its rotational axis motion that 
impacts the star’s positions. 
Second, there are constellation 

variations based not only on sea- 
sonal changes but on the geo- 
graphical locations of observers. 
If we consider different observers 
located in the midwest United 
States, in central Africa, and in 
Australia, we find that each will 
have dramatically different obser- 
vations. The set of constellations 
visible will be very different for 
locations with large North-to- 
South separations, where many 
constellations will not be visible 
from the opposite location. Con- 
stellations that may be visible from 
two locations with smaller North- 
to-South separations will still have 
very different apparent positions 
in the sky. Thus the stars and con- 
stellations visible at a particular 
location correspond directly to an 
observer’s latitude, where observers 
located at dramatically different 
latitudes will have unique views. 
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These variations show us that there 
is a North-to-South curvature of 
Earth, which is aligned with a pre- 
ferred axis of East-to-West rotation. 
A Flat-Earth model is not able 
to describe these observations, 
where a spherical Earth provides 
a simple description for how they 
occur. 

These observable facts make 
clear sense for a spherical Earth, 
as the relative positions on the 
globe would determine your out- 
ward facing view of the sky. Other 
regions of the sky are obscured by 
the curved body of Earth. The 
reason that some constellations 
may be completely unique based 
on your location, results from 
Earth’s globe having a rotating 
motion about its axis. Where an 
observer is located on the surface, 
relative to the axis of rotation, will 
define what regions of the sky may 
or may not be visible and which 
stars are circumpolar (meaning 
they circle the celestial pole and 
are continuously above the hori- 
zon). The nearer you are to one 
of Earth’s poles (North or South), 
the less of the total sky you are 


New Zealand 


Australia 


able to see. A person South of the 
Equator will never see the North 
Star, Polaris (located at the North 
Celestial Pole). A person North 
of the equator at latitudes greater 
than about 26 degrees will never 
see the Southern Cross (near 


the South Celestial Pole).!* This 
location-dependent view is why 
Australia and New Zealand have 
this prominent group of stars on 
their nation’s flags , but Northern 
Hemisphere nations do not. 
Flat-Earth models have huge com- 
plications when trying to describe 
how the visibility of constellations 
varies based only on an observer’s 
latitude. Problems are further 
compounded when addressing 
the observations of completely 
different constellations visible to 
those located at far Northern and 
far Southern latitudes, and that 
there are not one but two celestial 
poles around which stars rotate. 


(to be continued) 
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' Eric Dubay (2014), The Flat-Earth 
Conspiracy (Self-published), p. 89; 
See the phrase “under 4,000 miles” 
in Samuel Rowbotham (“Parallax”) 
(1865), Zetetic Astronomy: Earth Not 
a Globe! (Bath: S. Hayward), p. 74. 
Both the Sun and Moon have an angu- 
lar size of 0.5 degrees. “Angular size” 
measures how large in angular units, 
such as degrees, an object appears. 
Angular size is not a measure of the 
true physical size, but rather an appar- 
ent size based on the object’s distance. 
See “The Moon” at the Flat Earth 
Society Web site: http://www.the- 
flatearthsociety.org/tiki/tiki-index. 
php?page=The+Moon. 
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http://www.astronomy.ohio-state. 
edu/~pogge/Ast161/Unit2/eclipses. 
html. The August 21, 2017 total solar 
eclipse will only be about 70 miles 
in diameter, as measured from the 
NASA map projections. See https:// 
eclipse2017.nasa.gov/sites/default/ 
files/interactive_map/index.html. 

“The Flat Earth Society, along with 
previous notable flatists such as 
Samuel Shenton and S. Rowbotham, 
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believe there is no end to the Earth 
and that it continues indefinitely. The 
only edge to the earth is the one you 
are standing on.” See https://theflat- 
earthsociety.org/home/index.php/ 
faq#173818. 

° See the flat Earth map on the cover of 
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Ferguson in 1893. Also at https:// 
commons.wikimedia.org/wiki/ 
File:Orlando-Ferguson-flat-earth- 
map.jpg. 

7 Thomas Hockey (1999), Galileo’s 
Planet: Observing Jupiter Before Pho- 
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5:289-293, http://adsabs. harvard. 
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* C.A. Higgins, T.D. Carr, and F. Reyes 
(1996), “A New Determination of Jupi- 
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cal Research Letters, 23:2653-2656. 

? “All About Mars” (no date), NASA, 
https://mars.nasa.gov/allaboutmars/ 
mystique/history/1600/; Jim Plaxco 
(1999), Mars Timeline of Discovery: 
1570 BC thru 1799, http://www. 
astrodigital.org/mars/timelinel.html. 

'° Helen Sawyer Hogg (1963), “Out 
of Old Books: James Keeler and 
the Rings of Saturn,” Journal of the 
Royal Astronomical Society of Canada, 
57:269, http://adsabs.harvard.edu/ 
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'S Dubay, pp. 78-81. 
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Guide to Southern Cross,” EarthSky, 
http://earthsky.org/favorite-star-pat- 
terns/the-southern-cross-signpost-of- 
southern-skies. 
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A Busy Summer for AP Personnel 


The staff of Apologetics Press possesses a deep 
sense of gratitude to God for His providential 
care of the organization’s efforts to advance His 
cause. The summer of 2017 has been a busy one. 
Activities have included the following: 


In early June, three members of the professional 

staff (Eric, Jeff, and Kyle), accompanied by two 

AP summer interns, attended the “Is Genesis 

History?” Conference conducted on the Freed- 
Hardeman University Nashville, TN campus. 

AP speakers have been crisscrossing the coun- 
try lecturing and preaching on a wide variety 

of topics. 

Jeff attended two creation science conferences— 
one in California and the other in South Car- 
olina. 


Several AP speakers (both fulltime and aux- 
iliary) will be speaking this month at Polish- 
ing the Pulpit in Sevierville, Tennessee: Eric, 
Kyle, and Jeff, as well as Branyon May, Michael 
Houts, Melvin Otey, and Justin Rogers. Dr. Jeff 
will conduct a Geology Field Trip to Laurel 
Falls and discuss how the Great Smoky Moun- 
tains were formed according to modern Cre- 
ation Geology. Dr. May will address Cosmic 
Design in the Earth-Sun Relationship as well 
as the Earth-Moon Relationship. He and Dr. 
Houts will also host a bus trip to Sweetwater, 
Tennessee where 100% coverage of the August 
21 total solar eclipse will occur, while Dr. Jeff 
will provide instruction in Sevierville where 


the coverage will be 99.6%. 
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The entire staff is happy to be so busy in the 
Kingdom and, in the words of Thomas Ken, 
“Praise God from whom all blessings flow.” 


Two successful AP Summer Camps were con- 
ducted and experienced a record attendance, 
with 250 campers and staff at Week 1 and 220 

campers and staff at Week 2—a combined over- 
all attendance of 470. Campers represented over 
60 different churches in 11 states, including as 

far away as North Carolina, Texas, Wisconsin, 
and even Alaska. If you know of a 4th-12th 

grader that desires to attend AP Camp, be sure 

they sign up as soon as registration opens in 
2018, since both weeks fill quickly. 


Dave Miller 


See Center Spread 
for More Details 


